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Our coYer picture was taken on the 
Ray Barnett farm, 2 ½ miles northeast of 
Brookings, just as Mr. Barnett was fin-
ishing up his morning's work. H e tells 
us the dog accompanies him on every 
load of hay, which, by the way, is grown 
and baled right there on the farm. The 
boy belongs to the editor and was caught 
in the act of learning something about 
diversified farming. 
The Barnetts and their two sons, 
Larry and Hugh, are particularly inter-
ested in feeding livestock. As Hugh ex-
plained it, they market their grain "on 
the hoof." On their 320-acre farm, they 
keep about 30 grade Hereford cows and 
buy enough calves in the fall to make 50 
~ead to feed. They also plan on having 
horn 150 to 175 pigs a year from 20 to 
25 brood sows. Add to this, the care oi 
400 laying hens, and you can see that the 
Barnetts are busy the year around. 
NEW PUBLICATIONS 
C 
B393 Hard-Surfaced Floors for Farm Buildings 
B396 Storing Grain Sorghum 
B397 Norghum 
C77 Wireworms 
Seed Treatments with Dosages for Several Major Crops Grown in South Dakota 
Method of treatment 
Slurry (wet) 
Lbs. seed treatment* Sec:d 
Crop Seed Product per gal. water 
Wheat Ceresan M ····-·-··· l.00 
Oats Ceresan M __________ l .50 
Barley 2eresan M __________ l .25 
Flax Ceresan M __ __ _____ .3.00 
Corn Spergon or, ··-··--·1.00 
Arasan or, _______ __ .1.00 
Phygon ____ __________ l .00 
Sorghum Spergon or, --·-·-··1.00 
Arasan or, __________ l .00 
Phygon or, ________ 1.00 
Ceresan M _________ _ 1.00 
• Use exact ly the amount spec ified. 
t .\ dj ustmencs to m ake on a slurry treater. 
Slurry Buckett gate numbcrt 
23 15 
23 20 
23 18 
23 10 
23 18 
23 18 
23 18 
23 15 
23 15 
23 15 
23 15 
Dust* 
per bu . 
½ oz. 
½ oz. 
½ oz. 
1 ½ oz. 
2 oz. 
2 oz. 
½ oz. 
2½ oz. 
2 oz. 
1 oz. 
½ oz. 
The slurry seed treating machine. 
_1~ 
Seed 
Treatment 
REDUCES 
HAZARD 
By C. M. NAGEL 
CROP diseases are responsible for losses running into millions of dollars every season in South D akota. These losses are indirectly sustained by each and 
every farmer and reflect on the general financial welfare of the state as a whole. 
Most farmers cannot afford to overlook crop practices which will reduce losses 
to their crops, just as most farmers know they can scarcely afford not to treat 
hogs to prevent cholera. Likewise, it is a recommended practice to treat seed for 
the prevention of crop diseases. 
Recently some important improvements have been made not only in seed 
treatment materials themselves, but also in the type of equipment used in ap-
plying these chemicals to crop seeds. Those who have treated seed are aware of 
the dust problem arising from mixing the dry chemical with the seed. In some 
instances these dusts caused irritation to the skin, while others tended to be 
more or less toxic when inhaled by the worker. 
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Disagreeable Dust Problem 
Eliminated 
A new method in treating seed has 
more or less eliminated most of the 
disagreeable effects associated with 
seed treating. This has been accom-
plished through the development of 
fungicides which can be used in liq-
uid form and applied with machinery. 
This method is now known as the 
slurry treatment and makes it possible 
to apply these fungicides in a water 
mixture, virtually eliminating the 
dust which is the main hazard to the 
worker in seed treating operations. 
Many of the seed treating chemicals 
now being recommended by this Ex-
periment station for crop seeds are 
now available, not only in the dust 
form but also in the slurry (wettable) 
treatment form. 
Slurry Treatment Adds Water 
tinct advancement in the field of seed 
treatment. 
Use Anti-freeze in Solution 
In view of the fact that most people 
wish to treat their seed during the 
winter when the temperatures may be 
below freezing, it will be necessary to 
use an anti-freeze to prevent the treat-
ing solution from freezing on the ma-
chine and seed during the treating 
process. The anti-freeze to use is 
methanol ( wood alcohol) or Zerone 
at the rate 0£ 1 part of methanol to 2 
parts of water and add treatment. 
This will reduce the freezing point to 
about 10 degrees below zero. Tests to 
date with a 1 :2 mixture indicated no 
·injury to wheat, oats, barley and flax. 
It is advisable when using anti-
freeze to exercise reasonable care by 
allowing for some ventilation in the 
room where the treating and storing 
is done to permit the escape of the 
methanol vapors resulting from the 
evaporation of the anti-freeze. 
To date, tests have been conducted 
only with methanol as an anti-freeze 
and therefore it is the only material 
being recommended for the present. 
Also it is one of the cheaper types of 
anti-freeze, and it does not appear to 
injure germination. 
Seed Can Be Treated in Advance 
The slurry treatment method con-
sists of the addition of water to the dry 
chemical dust, which has been manu-
factured so that it will mix readily 
with water. The moisture added to 
the seed in this way is so small, if ap-
plied at the proper dosage, that it will 
not interfere with the keeping quali-
ties of the seed, provided the grain 
was normally dry before the seed 
treatment was applied. The slurry 
treater is designed so that it is almost 
impossible to over or underdose once A good time to plan on treating 
the proper adjustment has been made. seed is right after January first. Usual-
The slurry seed treaters now avail- ly farmers have more spare time then, 
able are principally for large scale op- than if they waited until nearer plant-
erations. The capacity ranges from 50 ing time. 
to 300 bushels per hour. It is planned It will do no harm to the seed to 
that similar, smaller-sized machines treat it several months in advance of 
will be made available which will be planting if seed is thoroughly dry be-
more adaptable to the needs of the fore it is treated and if the proper 
smaller farms. However, as the situa- treatment and dosage are applied. 
tion stands now, this method is a dis- \Vith such planning the farmer 
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knows it will be ready to sow when-
ever the season warms up. The best 
res ults from seed treatment are ob-
tained when the seed is treated at least 
a week or two before it is planted. Fol-
lowing an early spring and after the 
grain has been planted, it is not un-
usual to have periods of cold and 
freezing weather, and under cold soil 
conditions, the seed will not germin-
ate. If the seed has been treated it will 
be protected from rotting and will be 
ready to germinate when the soil does 
warm up. 
Controls Seed and Seedling D · seases, 
Smuts, Blights · 
Treated seed Untreated seed 
Note that seed treatment improves stand and 
size of seedlings. 
T rearing crop seeds with the proper 
fungicide ( seed treatment) is a recom-
mended pract:ce for the control of cer-
tain destructive seed-borne d iseases. It 
also provides effective control of most 
smuts, except the loose smuts of wheat 
and barley, and protects planted seed 
and young seedlings from attack by 
soil-borne organisms which cause seed 
decay and seedling blights. 
Seed treatments will not control all ately the proper seed treatment can be 
types of plant diseases. When the expected to control this damaging 
right seed treatment is applied at the crop disease 100 percent. This disease 
has been on the increase during the recommended dosage it will control 
past five years in South D akota. bunt or stinking smut of wheat, smut 
of sorghum, seed rots of corn and Rax, Will Not Control Loose Smuts of 
covered smut of barley, oat smuts, Wheat, Barley 
stem smut on rye and kernel smut on Most seed treatments will not con-
millet. trol the loose smuts of wheat and bar-
Accurate loss determinati~ns in ley because the organisms responsible 
farmers' fields, made in the state dur- for these diseases live inside the seed 
ing 1948 where heavy infection of and therefore cannot be killed with-
bunt occurred, showed decreases in out destroying the germination of the 
yield up to 33 percent. In, addition, seed. However, they can be controlled 
bunt-infected wheat receives a lower by the hot water treatment. This is a 
grade on the market because of its delicate type of treatment and is rec-
strong fish-like odor. Jf wheat carries ommended only where a grower 
only a trace of this type qf smut it can- wishes to eliminate loose smut from a 
not be used for human food. Fortun- small amount of wheat or barley to 
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get a new source of smut-free seed. Us-
ually only a few bushels are treated 
for such purposes. 
Most other diseases are carried on 
the surface of the seed and therefore 
can be effectively controlled by the ap-
plica(on of the proper seed treatment. 
Seed treatments will not control such 
diseases as stem and -leaf rusts of 
wheat, barley, oats, rye, flax, or corn 
smut and most foliage diseases. 
N ot All Seed Treatments Satisfactory 
Not all seed treatments available on 
the market are satisfactory. Frequent-
ly seed treatment materials are placed 
on the market which may be either 
ineffective or inadequately tested 
under disease conditions present on 
the farm lands of this state. New seed 
treatments are not recommended by 
the Experiment Station until suffi-
cient experiments under field condi-
tions have clearly demonstrated that 
they are effective in controlling cer-
tain crop diseases, or that they possess 
some other outstanding advantage. 
New Compounds Tested in 1949 
During the 1949 season, seed treat-
ment experiments were conducted on 
wheat, oats, barley and sorghum. Fif-
teen different treatments were tested 
on these crops except in the case of 
flax, in which 29 materials were under 
field plot tests. Many consisted of new 
compounds, along with some of the 
currently recommended seed treat-
ments, to determine whether some of 
the newer formulations might be 
more effective than the treatments 
now being recommended. 
Consult Station Before Using 
Soil-borne diseases frequently may 
vary from one state to another and 
particularly from one region to an-
other; therefore, we cannot recom-
mend a new fungicide until we have 
experimental evidence collected 
under field conditions in the state to 
determine if it is eg ual to, or better 
than the currently recommended ma-
terials. Before using any new seed 
treating material it may be advisable 
to contact your county agent, or your 
State College Experiment Station. 
Improved Yield, Stand, 
Quality of Grain 
Seed treatment is one of the cheap-
est forms of crop insurance. It costs 
only a few cents per bushel, and, on 
the basis of field experiments conduct-
ed by the Plant Pathology depart-
ment, yield increases have been ob-
tained of two to three bushels per acre 
in flax, up to 10 bushels in oats and as 
much as 11 bushels in sorghum. 
Additional information on various 
aspects of seed treatment, or on crop 
disease control, as well as plans for 
homemade dust treaters, may be ob-
tained by contacting your county ex-
tension agent or by writing to the 
Plant Pathology department at South 
Dakota State College, Brookings. 
(1) All seed !>hould be cleaned before it is treated. 
(2) Treat only enough seed to plant the acreage intended. 
(3) Treated seed which is left over should not be fed to livestock as it may cause death. 
Because most seed treatments are toxic to both humans and livestock, especially when 
they are exposed to such materials over prolonged periods, it is important to use caution in 
their use around the farm. Avoid accumulation of mercury dusts on moist skin. (Project 115, 
110, Plant Pathology Department.) 
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'!)eep 7~ or Locker Plant 
How DOES the cost Df owning and op-
erating a home freezer 
unit compare with the 
commercial 1 o c k e r 
M~AT 1. Operating costs. 2. Effect of size and con-struction. 3. Rate and 
capacity of freezing. 4. 
Effects of wrapping 
By ELLIS A. PIERCE 
plant? This is a broad question and 
several factors will have to be consid-
ered in arriving at an answer. Some of 
the more important of these are: 
l. The initial cost of installation. 
2. Cost. of operation, such as power 
rates and upkeep. 
3. Depreciation. 
4. The individual cost of transporta-
tion to and from the commercial 
locker plant. 
5. The value received from the con-
venience affo.rded by owning a 
home freezer. This is an individual 
item and must be considered sepa-
rately for each case. 
These factors enter into the cost of 
owing a home freezer and must be 
taken into consideration. Problems 
may also be encountered which are be-
yond the control of the individual 
owner, such as power failures or me-
chanical breakdowns which result in 
thawing and possible spoilage of food. 
However, in most instances these 
stoppages in operation are not of suffi-
cient duration to be serious, but they 
should most definitely be considered. 
2-year Study Made on Home Freezers 
A summary of two years' work, 
which included studies on three types 
of home freezers and a commercial 
locker plant, was used in making 
comparisons. The major items com-
pared were: 
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materials. 
5. Quality retained in the stored 
meats. 
Operating Costs Figured for 
Home Freezers 
All costs were calculated for an 8-
cubic-foot home freezer and were 
based on power rates of the Brookings 
Municipal Power Plant. A power con-
sumption range of from 40 to 210 kilo-
watt hours was used, as this amount 
represents the average farm consump-
tion per month for the eastern section 
of South Dakota. Using these rates 
and consumption ranges, the cost of 
operating a freezing unit was three 
cents per kilowatt hour. 
The normal freezing period re-
quired approximately 12 hours and an 
average of two kilowatt hours of 
power. The storage periods consumed 
only 1.5 kilowatt hours for each 24-
hour period. On this basis, the cost of . 
storage operation was $16.40 per year 
and the freezing cost was similarly 
calculated to be 37.5 cents for each 12-
hour period. 
Locker Rates Compared . 
Locker rates at the local locker 
plant for a 5.1 cubic foot capacity lock-
er are $10.00 and $12.50 per year with 
a $.65 insurance fee and a $.50 key de-
posit added to the rental fee. A charge 
of 2 ½ cents per pound was made for 
the cutting, wrapping, and freezing of 
meat and 2 cents per pint for freezing 
vegetables and fruits. It must be re-
membered that services rendered to 
patrons vary within rather wide lim-
its and the charges for these services 
also vary widely among plants. To 
compensate for the difference in size 
between the commercial locker and 
the home freezer units, the locker ren-
tal fee was adjusted to make an equal 
capacity comparison of lockers and 
freezers possible. 
The following comparison shows 
the freezing costs for 200 pounds of 
meat and 50 pints of fruits and vege-
tables. This amount could have been 
frozen easily during one period by the 
commercial locker, but required six 
freezing periods for the home freezer. 
The extra freezing periods for the 
home units were necessary in order to 
conform with recommended loads of 
three to four pounds of meat per cubic 
foot of freezing capacity. 
Locker Plant (1 freezing) 
Locker rental (8 cu. ft.) _____________ $20.25 
200 lbs. meat at 2½ c lb. ______________ 5.00 
50 pts. fruits and vegetables, 
at 2c each ------------------------------------ 1.00 
Total cost per year _______________________ $26.25 
Home Freezer ( 6 freezings) 
Operational cost per year ____ _____ $16.40 
6 freezing periods at 37½c ________ 2.25 
Total. freezing cost per year _____ $18.65 
portance where inexperienced persons 
are doing the processing. 
Types of Home Freezers Compared 
Each of the two common types of 
home freezers has its advantages and 
disadvantages. The deep chest type 
has the advantage of physical design 
to retain coldness, in that heat enters 
with greater difficulty when the door 
is opened. In contrast, the opened 
door of the vertical type literally 
"pours" cold air from the bottom, 
which is replaced by warmer air near 
the top of the cabinet. It also was 
found in this study that freezers of the 
deep chest type required less time to 
reach sharp freezing . temperatures. 
This fact was attributed to the greater 
cold-retaining ability of this type dur-
ing the loading period. 
Home Freezers Have Faster 
Freezing Rate 
Quick freezing or sharp freezing is 
one of the primary concerns in the 
freezer locker business. Without this 
process, freezing would spoil more 
food than it would preserve. There-
fore, it is important that owners be 
familiar with the powers and limita-
tions of their home freezer units. For 
this reason, freezing rates of the dif-
ferent units were compared. The re-
sults of this comparison showed that 
all home units studied had a faster 
An annual saving of $7.60 was freezing rate than the commercial 
mad~where only operational expenses locker, one unit freezing nearly half 
were figured in the total home freezer again as fast. 
costs. However, this is not sufficient to 
cover depreciation of the unit or cost Wrapping Material Affects 
of paper and supplies necessary for Freezing Rate 
home processing. Neither does it In addition to type of freezer, type 
allow for any insurance in case of of wrapping material also affected the 
spoilage or loss of meat or other food freezing rate. All meat cuts wrapped 
products. This factor is of great im- by the No-Air method froze in less 
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time than the cuts that were wrapped 
in paper. The latter show only slight 
variations in rate of freezing. 
Smaller Losses in Weight for Meat 
Stored in Locker 
Losses in weight of the different 
cuts as a result of freezing and storage 
were considered a quality reducing 
factor and, therefore, were compared 
on freezing units and wrapping mate-
rials. This comparison revealed small-
er losses in weight for all meats frozen 
and stored in the commercial locker 
than for any frozen and stored in the 
home units. · 
When wrapping materials were 
considered separately, the wax, lock-
er-paper-wrapped meats had an ex-
tremely large loss in weight during 
freezing and storage. As a result of 
these losses, the meat was of much 
poorer quality after freezing and stor-
age than it was originally. Much de-
hydration had taken place, but this 
may have been due to the fact that 
only one thickness of paper was used 
in wrapping. It is ,suggested that all 
meat cuts be wrapped with two thick-
nesses of paper if this type wrapping is 
to be used. 
Only limited information was ob-
tainable from this study on the rate 
and capacity of freezing, but other 
workers have suggested an optimum 
load of from three to four pounds of 
meat or other products for each cubic 
foot of freezing capacity during any 
one 24-hour period. This was substan-
tiated in this study by the increased 
length of time required for freezing 
when freezers were loaded beyond 
this amount. 
Food "Turnover" Important 
Still other factors need mentioning. 
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The length of time different kinds of 
meat will keep under storage condi-
tions, and the need for accuracy in 
dating and labeling must be under-
stood. Research has definitely shown 
that length of storage has a direct rela-
tionship on the quality of frozen 
meats. It is important that recom-
mended storage periods be observed 
in order to insure the retention of 
high quality. 
In this connection, "food turnover" 
is important. The efficiency of storage 
operation depends upon the availabil-
ity of space to accommodate products 
purchased at a saving. With this fact 
in mind, it is easily understood why it 
is important to use up stored frozen 
foods. Otherwise, quality is lost and 
valuable space occupied. 
The home freezer is excellent for 
freezing small quantities of meats, 
fresh fruits, or vegetables. Its freezing 
efficiency and quality-preserving abil-
ity are greatly impaired if large 
amounts are attempted. 
It would be advisable to use the ex-
perience and facilities of the commer-
cial locker operator in those instances 
where a large quantity of meat is to be 
processed. The home freezer could 
then serve as a storage unit for the 
food products. This system of opera-
ation would enhance the efficiency of 
the home freezer by permitting the 
owner to take advantage of the lower 
processing costs of the commercial op-
era tor as compared to home process-
ing, and also enhance the quality of 
his meals by having a greater assort-
ment of fresh foods at home. (Project 
158, Cooperative. Leaders: Ellis A. 
Pierce, Animal Hus ban dry Depart-
ment; H. H. DeLong, Agricultural 
Engineering.) 
FRUITSandV~ 
1n the home Freezer 
LIDA M. BURRILL and BETH ALSUP 
A LON G with the increased use of home freezers have come many 
questions concerning the use of this 
new piece of household equipment. 
Will food freeze as fast in one freezer 
as in another ? Does slower freezing 
seriously affect the palatability and 
nutritive value of foods? And of 
course there are questions about the 
relative merits of the many types of 
packaging materials and containers. 
Cherries, Green Beans, Corn and 
Peas Tested 
Whereas the Animal Husbandry 
department studied the freezing of 
meat, the Home Economics and 
Horticulture departments worked 
with fruits and vegetables. Nanking 
cherries, green beans, and corn were 
used in 1947-48, and garden peas were 
included in 1948-49. 
Three home freezer units were pur-
chased. Two of them were of the chest 
type, one having a separate freezing 
compartment, while the third was an 
upright freezer with drop-front 
shelves. 
In addition to comparing the effi-
ciency of the three freezers in preserv-
ing palatability and nutritive value, 
several types of packaging were stud-
ied: ( 1) the cellophane bag inside a 
waxed carton, (2) the polyethylene 
liner in a waxed carton, (3) a plain 
waxed carton, ( 4) glass jars, and (5) 
an aluminum foil container. 
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Method of Preparing Food 
Each food was prepared for freez-
ing according to accepted methods. 
The cherries were pitted and mixed 
with sugar in the proportion of one 
pound of sugar to four pounds of 
fruit. Freshly harvested beans were 
stemmed, washed, scalded for four 
minutes in boiling water and chilled 
in ice water. Immediately after har-
vesting, the peas were shelled using 
the shelling attachment for a home 
mixer, scalded for 2½ minutes in boil-
ing water, and chilled in ice water. 
After husking, the corn was scalded 
for 4 ½ minutes by placing six ears in 
six to eight quarts of boiling water, 
chilled in tap water and then in ice 
water, and cut from t.he cob. 
After thoroughly mixing the entire 
amount of each food, samples were re-
moved for ascorbic acid determina-
tions, and the containers filled, the 
same amount being weighed into 
each one. A thermocouple for measur-
ing the temperature of the food was 
placed in the center of each package. 
Duplicate packages of each food in 
each type of container were then 
placed in each of the three freezers, 
the cold control switch on each box 
having been turned to "freezing" po-
sition several hours previously. 
The temperature at the center of 
each package was recorded at 15 min-
ute · intervals until each one reached 
0°F. When the last package registered 
a temperature of zero degrees, the 
cold control switch was adjusted for 
"storage." The packages of frozen 
G~TABL~S 
foods were stored in the same freezer 
in which they were frozen. 
Some of the results for green beans 
are shown in the accompanying 
graphs. Those for corn followed much 
the s,ame pattern. In these diagrams a 
few observations stand out : (1) there 
were small but consistent differences 
in the rates of freezing in the three 
freezers.; (2) the rate of freezing was 
higher in 1949 than in the preceding 
season; and (3) the beans in the foi l 
containers froze at a considerably fas-
ter rate than those in any of the other 
types of containers used. 
Container Important in Rate 
of Freezing 
The type of container would appear 
to be more important in determining 
the rate of freezing than the type of 
freezer. That the quantity of frozen 
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FREEZERS 
food already in the freezer may be an-
other factor in determining the rate of 
freezing is indicated by the fact that in 
1948 the freezers were more than half 
full of frozen meat whereas in 1949 
the freezers were practically empty at 
the time the freezing tests were made. 
No Differences Detected in 
Appearance or Palatability 
After storage periods of 3 to 4 and 
9 to 10 months, sample packages were 
removed for ascorbic acid determina-
tions and palatability tests. The cher-
ries were defrosted and tasted without 
further treatment. The vegetables 
were cooked, without previous de-
frosting, until tender, and, while still 
warm, were served to a taste panel 
consisting of six trained judges. No 
consistent differences in appearance or 
palatability have been detected be-
tween the samples frozen in the dif-
ferent freezers or in the different 
containers. 
Since the data on ascorbic acid is 
still incomplete, it will be reported 
later. (Project 98, H ome Economics.) 
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Comparison of the rate of freezing for green beans. 
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Placing soil moisture blocks in soil to record moisture conditions during growing season. 
Looking Ahead to Irrigation 
RedJkld $0-11 $iudtR4 
ByL. 0. FINE 
RECE T Congressional support of the Missouri Basin development 
program forecasts marked changes in 
South Dakota's agriculture. It is pro-
posed to irrigate about 750,000 acres in 
east-central South D akota, and if ac-
complished, this will have quite 
marked effects on agriculture in the 
state. Some more intensive crops will 
doubtless be grown, increased quan-
tities of legume hays will be produced, 
and considerable shift in farm opera-
tions may be anticipated in, and adja-
cent to, the areas actually irrigated. 
answers to some of these problems, 
the South D akota Experiment Station 
entered into an agreement with the 
Bureau of Reclamation to conduct ex-
perimental work under irrigation at 
the Redfield D evelopment farm, lo-
cated 7 miles east of Redfield. Work 
was begun in 1949 with field experi-
ments in rotations, crops, ferti lizers 
and various soil .management prac-
tices. Also, some preliminary work on 
fertilizers was done on a restricted 
basis in 1948. 
In any shift new problems regard- Plots Established 
ing crops, soils, and crop rotation sys- Over 150 plots involving expen-
tems generally arise. In order to find ments with soils, fertilizers and rota-
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tions were established in 1949 and will 
be continued for an undetermined 
time. In order to compare dryland 
with irrigated yields, half of the exper-
imental area is irrigated and half is 
not. The main object of rotation stud-
ies is to determine the most desirable 
length of time the legume should re-
main in the rotation. Fertilizer studies 
are set up to test manure and various 
combinations of commercial nitrogen, 
phosphorus, and potassium as they in-
fluence yields. The effect on soil prop-
erties of manure and legumes plowed 
under is also to .be determined. Soil 
samples from plots are taken to deter-
mine chemical and physical effects of 
practices used on the soil iJ:self. 
Soil Moisture Recorded 
The amount of moisture in the soil 
was recorded in both irrigated and 
dryland plots by means of electrical 
resistance gypsum blocks. These 
blocks are buried in the soil at various 
depths and contain electrical termin-
als connected to lead wires which are 
brought to the surface. The electrical 
conductivity is proportional ,to the 
moisture content of the soil and can 
be read in a few minutes by means of 
a special type of conductivity bridge. 
Readings from these blocks can also 
be used to determine when it is neces-
sary to apply irrigation water. 
ing these two treatments. Phosphorus 
and potassium fertilizers did not ma-
terially increase yields. The use of ma-
nure instead of commercial fertilizer 
to supply the nitrogen did not give 
satisfactory results this particular 
season. 
In the 1949 season, corn on dryland 
plots yielded about one third (17 
bushels per acre) as much as corn on 
irrigated plots. 
Wheat, like corn, responded in 
growth and yield mainly to nitrogen, 
and only very slightly to phosphorus. 
This was true of both irrigated and 
non-irrigated plots. Average yields of 
irrigated wheat were 9.9 bushels per 
acre for all plots not receiving nitro-
gen and 23.3 bushels per acre for all 
plots receiving nitrogen fertilizer. 
Non-irrigated wheat yields averaged 
9.8 bushels for all plots not receiving 
nitrogen compared to 18.8 bushels for 
all plots receiving nitrogen. 
Land Leveled for Irrigation 
Needs Nitrogen 
To determine the best means of rap-
idly bringing leveled areas into high 
production, various combinations of 
commercial fertilizers, fertilizers plus 
straw, and manure were applied to 
plots from which topsoil had been re-
moved. These treatments were made 
in 1948 and 1949. Results thus far indi-
cate that very large quantities of nitro-
Yields for 1949 gen must be applied to leveled lands 
Corn responded to nitrogen fertili- in order to get good growth and 
zation quite markedly, with a 13 yields of crops. This means a fertilizer 
bushel per acre increase in yield re- application of at least 90 pounds of 
sulting from 60 pounds of nitrogen nitrogen per acre and preferably 120 
per acre. Increasing the nitrogen rate to 150 pounds. Very heavy applica-
up to 140 pounds per acre increased tions of manure ( 40 T. per acre) had 
the yield only slightly, giving 56 bush- some effect, but apparently not as 
els per acre as compared to 50 bushels marked as that of commercial nitro-
per acre for 60 pounds of nitrogen. gen. (Project 173, Agronomy De-
This is an average of all plots receiv- partment.) 
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Modern home of one of the successful farmers on the project. 
By W. F. KuMLIEN 
BECAUSE of its possible bearing on the proposed Missouri River 
Basin Development, now in the pro-
cess of formation, many farm families 
will be interested in developments in 
the Belle Fourche irrigation project 
which has been in actual operation for 
the past 38 years. A study has recently 
been made indicating significant soc-
ial adjustments that have taken place 
in western South D akota irrigation 
during the past four decades. 
Want Children to Farm 
Newell high school where many of the children of the Bell, 
years a large number of operators pur-
chased additional land which previ-
Perhaps the best evidence that proj- ously had been lost by foreclosure and 
ect families like irrigation farming is had been taken over by either the state 
the fact that the great majority of par- or county during the drought and de-
ents interviewed on the project testi- pression period. Under the limitations 
fied they wanted their children to of project irrigation the family unit 
farm and had definitely made an ef- with one deed could not own more 
fort to interest them in farm life, by than 160 acres. It was possible, how-
having the children study agriculture ever, for the wife to own separately 
and homemaking in high school and another quarter section, or in some in-
belong to 4-H clubs. stances, extra quarter sections could 
Many of the present operators be deeded to a son or daughter who 
worked their way up the "agricultural was 21 years of age or older. 
ladder," starting as laborers, then ten- An interesting sidelight on farm 
ants, and finally as owners. In recent parents' favorable attitude toward irri-
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getting underway and in over-coming 
the agricultural customs and habits of 
the western ranching region. It should 
also be pointed out that the project 
was started a number of years before 
present day developments in modern 
agriculture. Even without irrigation, 
the Northern Plains states have 
passed through revolutionary techni-
cal changes in agriculture and home-
making since the middle thirties. 
These changes have paved the way 
for irrigation. 
Fourche project study agriculture and home economics 
Another important factor in trying 
to estimate the rate and degree of irri-
gation progress in western South Da-
kota lies in the nature of its soils.West 
of the Missouri river, the soils have 
not been glaciated but had their ori-
gin from the bottom of an old sea bed, 
extending from the Hudson Bay area 
gation farming was that out of 53 to the Gulf of Mexico. About three-
families interviewed, at least 10 of fourths of the Belle Fourche project 
them had retired on the farm. They soil is popularly known as "gumbo." 
explained that with the rapid <level- This soil type is difficult to manage 
opments taking place in farming under irrigation. The fertility of 
there was still much light work they "gumbo" soil is fairly high but diffi-
could do, such as making home im- cult to handle because of its compact 
provements, taking care of the gar- physical structure. The "gumbo" soil 
den, or occasionally helping to has a shorter cropping season than 
irrigate. sandy loams and is much better adapt-
Early Irrigation Project ed to certain types of crops than 
This project is located in the north- others. 
west part of South Dakota and was It may be pointed out, also, that 
started in an area much less developed during the first decade (1911-1921) 
agriculturally than the Missouri river much more emphasis was placed on 
basin. It was thus naturally slow in the engineering features of the project 
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than on its agricultural development. 
The Federal Experiment Station near . 
Newell, established at the beginning 
of the project, did not have as much 
local experience in comparing irriga-
tion farming with that of dry land 
methods as it does today. 
thickly settled population and smaller 
farms. 
Larger Net Farm Incomes 
Comparisons were made between 
the irrigated family farms on the proj-
ect and the dry land farmers in sur-
rounding _communities in northwest 
South Dakota. During the past dec-
W ell Integrated Community Life ade the income from irrigated land 
One of the most encouraging fac- has proved to be consistently larger. 
tors of the project is the closely knit This was shown to be true in spite of 
relationship between town and coun- fairly good rainfall on dry land farms 
try. Like most areas in western South during the past 9 years. 
Dakota there were a number of small Farmers gradually have learned 
neighborhood service agencies estab- that irrigation water should not be 
lished. This, in part, was due to poor considered as merely supplementary 
roads, horse and buggy transporta- to rainfall but should be applied to 
tion, and the fact that there were in- crops without delay when needed. 
numerable improvements to make on Formerly the tendency was for farm-
a new irrigation project. It was not ers on irrigated farms to wait for -rain, 
until after the depression period that thinking that it would probably come 
net incomes were sufficient to mod- within a few days. Careful studies 
ernize the farms and provide for com- show that to produce maximum crop 
munity services. Since then, decided yields, the application of irrigation 
improvements have been made in water required very careful timing. 
road conditions, power lines, REA Stabilized Farm Life 
and the expansion of service agencies While good crops can be raised in 
in towns. normal rainfall years in most parts of 
Practically all churches are now lo- South D akota, there are seasons when 
cated in towns, also health facilities, rainfall is below normal or unseason-
recreational life, and high school edu- able, producing only a fraction of a 
cation. Even rural elementary schools crop. This is seen more clearly when 
are beginning to decline both in num- examining a rainfall map with a cor-
ber and enrollments and many chil- responding map indicating annual 
dren are being sent to public grade average crop yields. Leaving out losses 
schools in town. 'Fhese and other sim- from such hazards as grasshopper ra v-
ilar trends have been made possible by ages, hail, etc., widely varying yields 
larger incomes per family on the proj- can be equalized so that the income is 
ect than in other nearby non-irrigated made consistently more stable under 
communities, and because farm £am- irrigation. 
ilies are becoming accustomed to From 1930-40 the combined 
making more and varied contacts in drought and depression was so seri-
towns and villages in that area. In ous, that between 35 and 40 percent of 
many respects this better relationship the farms in the state were taken over 
between town and country also has by foreclosure. Much of this could 
been made possible because of a more have been avoided if the operators 
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could have continued on the farms 
without having to dispose of their 
livestock, equipment, and without 
losing title to the farm. Three differ-
ent decades have passed since 1911 in 
which western South Dakota farm 
operators lost heavily through a col-
lapse in farm prices in 1921. The fol-
lowing decade from 1920 to 1929 
ended much the same way preceding 
the drought and depression period. 
The period from 1930 to 1940 is eas-
ily understood as a difficult one in 
practically all parts of the United 
States. Even under the Belle .Fourche 
irrigation it became evident that a 
new contract with the government 
was necessary for farmers to "pay 
out" under prevailing conditions. 
There were 166 farm mortgages fore-
closed by the county or state because 
farmers could not pay their water 
charges nor taxes. To meet the prob-
lem, the water charges were reduced 
by the U. S. Reclamation Service, 
based on a 10-year land-use survey fol-
lowed by a complete reclassification of 
all irrigable land. The nine years from 
1941 to 1949 have been more prosper-
ousdue to good yields and high prices. 
Today's Irrigation Farmer 
Prospective irrigation farmers of 
today can start in a much more ad-
vanced stage of agricultural develop-
ment than was possible 38 years ago. 
Scientific research, practical experi-
ence, extension demonstrations and 
instruction in both agriculture and 
homemaking are rapidly displacing 
the former "trial and error" methods. 
Because of more thickly settled 
population and smaller farms or irri-
gation projects, a much closer town-
country relationship has been built 
up. New discoveries and inventions, 
improved communications and trans-
portation are all playing their part. 
Larger net incomes through more 
efficient production have made it 
possible to build up a much better re-
serve of working capital in this period 
than was true when the Belle Fourche 
project was begun. 
In spite of earlier difficulties and 
occasional set-backs, project families 
feel that farm life has been stabilized 
and they like irrigation farming. 
(Project 64. Rural Sociology De-
partment.) 
More farmers each year are raising alfalfa under irrigation for winter feeding. 
By R. M. JORDA 
ITS FEED VALUE 
FOR LAMBS 
LIVESTOCK men naturally are eager to know how good a feed Norghum is in comparison to the grains that normally are grown in the Northern Great 
Plains area. Norghum shows promise of producing a feed crop in areas where 
corn and small grains perish for lack of moisture. Heretofore, livestock men 
have had to rely on sorghums developed in the southwest. These sorghums 
were too slow in maturing and could not stand the c<?ld springs that we have in 
this area. They were of necessity planted late in the spring and usually were 
frosted before they were mature. 
Previously experiments have shown that when sorghum is fed to beef cat-
tle, or swine, as ground grain, it is worth about 90 to 95 percent as much as 
corn. However, lambs seem to be the most efficient in the utilization of grain 
sorghums, as it has been found that sorghum grain is about equal to corn when 
fed to fattening lambs. Grain sorghums do not have to be ground when fed to 
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lambs and are fed in exactly the same 
way as one would feed shelled corn. 
To determine the actual feeding 
value of Norghum in comparison 
with corn, the South Dakota Agricul-
. tural Experiment Station conducted a 
lamb feeding trial during the fall of 
1949. Lambs that originated in the 
central part of South Dakota were 
purchased and placed on feed the 
early part of October. These lambs 
were all vaccinated for overeating dis-
ease and were fed as follows : 
Lot I received a full feed of whole 
Norghum sorghum, brome hay, and 
10 percent, by weight, of the grain ra-
tion of soybean oil meal. The ration 
for the major portion of the experi-
ment supplied the lambs with about. 
65 percent grain and about 35 percent 
roughage. 
Lot II was full fed shelled yellow 
corn, plus 10 percent soybean oil meal 
and brome hay. This ration consisted 
of about 60 percent concentrate and 40 
percent roughage. 
The Norghum fed in this trial 
weighed 56 pounds to the bushel, as 
did the shelled yellow corn. Norghum 
was very palatable as the lambs ate 
more per head daily than did those re-
ceiving yellow corn. The results of 
this experiment are given in Table 1. 
This information is in the nature of a 
progress report and another trial will 
be conducted later this winter. 
This experiment indicates the fol-
lowing results: 
1. The new variety of sorghum, 
named Norghum, is a palatable 
feed for lambs. 
2. It does not have to be ground when 
fed to lambs. 
3. It is as easy to keep lambs on feed 
when feeding Norghum as when 
they are being fed corn. 
4. Daily gains made by lambs receiv-
ing Norghum during this experi-
ment were equal to, or excelled, the 
gains made by lambs fed shelled 
corn. 
Digestibility of N orghum 
Determined 
To determine the digestibility of 
whole Norghum sorghum with lambs 
in comparison to the digestibility of 
other grains, a digestion trial was con-
Table 1. Comparison of Norghum Sorghum and Shelled Corn as a Feed for Fattening Lambs 
Lot 1-Norghum Sorghum 
Soybean Oil Meal, Brome Hay 
Lambs per lot ----·---------------------------------- 25 
Days on feed ---------------------------·------------- 75 
Initial weight, pounds ------------------------- 70.7 
Final weight, pounds ---------------------------- 95.5 
Total gain per lamb, pounds ________________ 24.8 
Average daily gain, pounds ---·----------- ·-- .331 
Average 'daily ration, pounds 
Norghum sorghum -------·-------------------- 1.72 
Shelled yellow corn -·---------·--------------
Soybean meal ------------------------------------ .17 
Brome hay ------------·-----------------------·---- 1.1 8 
Feed per 100 pounds gain, pounds 
Norghum sorghum ____________________ ______ -513 
Shelled yellow corn --------·-·---------------
Soybean oil meal -------·-----·----------------- 51.3 
Brome hay _______________________________________ _351 
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Lot II- Shelled Corn 
Soybean Oil Meal, Brome H ay 
25 
75 
70.5 
95.0 
24.5 
.327 
1.64 
.16 
1.19 
495 
49.5 
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ducted at the same time. Four lambs 
were placed on trial and fed slightly 
less than two pounds of Norghum a 
day. No hay was fed during the trial. 
The preliminary period was of 10 
days duration as was the collection 
period. 
To illustrate: The lambs are fed the 
feed to be tested 10 days before the 
trial starts; this eliminates contamina-
tion from some other feed that may be 
in their digestive tract. This is called 
the preliminary period. At the begin-
ning of the next 10 days ( collection 
period) a sack is fastened to the lambs 
to collect the feces . 
All the feeds that are fed are 
weighed accurately as are the feces . 
Chemical analyses are made on the 
feed and the feces, and the apparent 
digestibility is calculated. For exam-
ple, if a lamb ate 2 pounds ( dry basis) 
of feed that contained 10 percent pro-
tein and· 1 pound ( dry basis) of feces 
was excreted that contained 5 percent 
protein, the apparent digestibility of 
protein of that particular feed would 
be 75 percent. 
Chemical analysis of the Norghum 
fed is given in Table 2. This shows the 
percentage of each nutrient that is in 
the feed. The results of the digestion 
trial are given in Table 3, and show a 
comparison of Norghum to shelled 
corn. 
A considerable amount of the sor-
ghum passed through the lambs 
whole, but in spite of that, the digesti-
bility compares favorably with corn 
and further substantiates the results of 
feeding trials, that grinding sorghum 
is not economically practical. 
Norghum sorghum offers to the 
farmers and ranchers in South D ako-
ta a drought-resistant grain that is 
about equal to corn in feeding value 
and yield, and should enable many 
· feeders to stabilize and, in many in-
stances, expand their operations. Its 
ability to withstand the cold damp 
weather during early May, its early 
maturity and high yield are but a few 
of its many virtues that are giving 
livestock men in South Dakota new 
hope. (Project 123, Animal Husband-
ry Department.) 
Table 2. Chemical Analysis of Norghum Sorghum and Corn* 
Total Digestible Total digestible 
dry matter protein nutrients Protein 
Norghum ______ 91.17 9.04 82.04 12.15 
No. 2 Corn ____ 85 .2 7.1 80.6 9.4 
Ether 
extract 
2.79 
3.9 
Fiber 
·l.78 
2.2 
N-free 
extract Minerals 
72 .97 1.48 
68.4 1.3 
"The above table shows the relationship between Norghum sorghum and No . 2 Dent corn. This ana lysis indicates that 
Norghum is superior to corn in all constituents, with the exception of ether extract. 
Table 3. Digestive Coefficient of N orghum Sorghum When Fed To Lambs Without Roughage 
Dry matter 
'Lamb No. 1 ________________________________ 88.35 
Lamb No. 2 ________ ___ _____________________ 85.20 
Lamb No. 3 _______________________________ 86.18 
Lamb No. 4 __ _____________________________ 88.5 1 
Average ___________________________________ ___ 87.06 
Well dried dent corn* ---------------· 
Crude Ether 
protein 
74.98 
71.40 
70.20 
81.12 
74.43 
76 
extract 
83.07 
78.97 
75.13 
84.32 
80.37 
91 
"Average of 22 trials as listed in Feeds and Feeding by Morrison. 
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Crude N-Free 
fiber extract 
51.93 93.34 
28.42 91.16 
37.91 91.86 
38.12 92.28 
39.10 92.16 
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Spraying cattle for grubs in the Hughes county control area south of Harrold, South Dakota. 
HEEL FLY AND CATTLE GRUB e ~ By J. A. LOFGREN, P. H. KOHLER, J. J . O 'CONNELL 
LossEs experienced by feeders, tempt to evade the flies, may become slaughterers and hide dealers, due mired down in water holes, sloughs, 
to grubs in cattle, are passed back to or rivers. 
the feeders and ranchers in the form When the cattle feeder sees the 
of lower prices for their cattle. From backs of his animals bumpy with 
the viewpoint of all concerned, it grubs and matted with pus, he won-
would be highly desirable to stop ders if the parasites are holding his 
these losses if possible to do so. stock back so that they won't gain 
One of the major losses apparent to · properly. It is obvious that he would 
the rancher results from the running rather get cattle which have no grubs. 
or stampeding of the cattle, due to the At the slaughter houses the trim-
' activity of the flie~ when they are lay- ming which is necessary on an infest-
ing their eggs. At times, when a herd ed carcass ruins the appearance of the 
is being attacked by the flies, the cattle loins and other choice cuts of meat, 
may tear down fences, or in an at- thereby reducing its value. When a 
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hide has more than five grub holes it is their skin, for the first time and then 
classed as grubby and brings a lower perforate the skin of the host. 
price. Holes in the hide are made by Because the grubs arrive under the 
the grubs in the middle of the back skin of the backs of the cattle from 
which also happens to be the most val- January until June and rema_in there 
uable part of the hide to the tanner. about a month, it is necessary to treat 
Rotenone Kills Grubs · grubby cattle more than once. In 
We know that rotenone, when ap- order to kill the greatest percentage of 
plied correctly, will kill the larvae grubs the cattle must be treated four 
after they have perforated the skin of and sometimes five times. 
the back. Up to the present time, with Rotenone Used as Spray or Dust 
present methods, this seems to be the The safest, most effective, and gen-
best time in the life cycle to attack the erally used insecticide known to date 
parasites. In order to know when to for killing grubs is rotenone. The ro-
apply the treatments to·obtain the best tenone may be applied in several dif-
control, we must know the life cycles ferent ways; one of the most common 
and seasonal histories of the two spe- being by power sprayer and another 
cies of insects concerned in the prob- by hand application of the dust. The 
lem of grub control. most widely used method in range 
Two Kinds of Cattle Grubs country is by means of a power 
There are two kinds, or species, of sprayer. 
cattle grubs in South D akota, the A powder containing five per cent 
common ( H ypoderma lineatum) and . rotenone is used at the rate of seven 
the northern ( H . bovis ). They are and one-half pounds per 100 gallons 
very similar in their habits but the of water and applied at a pressure of at 
common grub appears earlier under least 400 pounds per square inch at the 
the skin of the backs of cattle than nozzles. The nozzles should be 
does the northern species. equipped with discs having a 5/64-
The eggs of both species are laid on inch opening, or with drive discs. The 
the hair of the cattle, usually on the spray should be coarse and driving 
lower part of the legs. The grubs rather than fine and mist-like. The 
hatch from the eggs in about a week nozzles should be held 14 to 20 inches 
as tiny maggots which bur.row · from the skin of the animal being 
through the skin at the base of the sprayed and in such a way so as to di-
hairs. Considerable time is spent by rect the spray almost vertically on to 
the grubs in migrating through the the skin of the animal. An area 10 to 
connective tissues of the host and at 12 inches on each side of the spine 
one stage they localize in the gullet (in from the shoulders to the tail head 
the case of the common grub) while should be well treated. One hundred 
with the northern species, they remain gallons of the mixture is usually suffi-
in the spinal canal for a time before cient to treat about 150 head. 
continuing to the back. The grubs Another effective method of apply-
first appear under the skin of the ing rotenone is in the form of a dry 
backs of South Dakota cattle about dust. The dust is formulated by mix-
the end of December or the early part ing one part of five per cent rotenone 
of January. Here they molt, or shed with two parts of inert carrier such as 
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tripoli earth or pyrophyllite. There 
are many commercial dusts available 
on the market all mixed and ready 
for use. Most of these are labeled as 
containing 1.67 per cent rotenone. 
The dust should be applied by means 
of a shaker can. A suitable container 
may be made from a quart fruit jar 
· fitted with a lid in which 10 or 12 one-
fourth-inch holes are punched. About 
three ounces of the dust should be ap-
plied to an animal and rubbed in well 
with the finger tips with a rotary mo-
tion. Some people prefer to use a stiff 
bristled brush, but unless the brush is 
kept clean, it will become matted with 
hair and will not work the dust 
through the hair to the skin. 
Area Organization Necessary to 
Combat Pests 
One farmer or rancher may treat 
his cattle for grubs and reduce the 
grubbiness slightly, but there is usual-
ly reinfestation taking place from 
neighboring untreated farms and 
ranches. It is necessary therefore to or-
ganize an area in which all the cattle 
are treated to effectively combat the 
pests. In such areas the outer fringe of 
ranches may get some reinfestation 
from the outside, but the centrally lo-
cated herds will experience a notice-
able reduction in grubbiness from one 
year to the next. 
per cent. The reduction of infestation 
of the cattle located on the outer edge 
of th is area was not as great. Much 
less fly activity was reported in the 
center of the area also. The cattle were 
not bothered by the .flies as much as 
the cattle out of the control areas. 
These experiments indica~e the need 
for cqmmunity action in combatting 
cattle grubs and heel fl ies. It is essen-
t:al that ranchers join forces and co-
operate with all other ranchers in the:r 
community in an effort to control the 
i:arasites and rduc~ the losses caused 
by them. 
Feed Lot Cattle Tr~ated 
There has been a need for informa-
fon concerning the effect of cattle 
grubs on the rates of gain of feed lot 
cattle. In an effort to determine this 
effect, experimental lots of cattle were 
set up at the Morrell feed lots in Sioux 
Falls and at the college feed lots at 
Brookings. In these experiments, 
some of the cattle were treated with 
rotenone by spraying, dusting, and by 
means of the automatic currier; the 
others were left untreated. There 
were no significant differences be-
tween treated and untreated feed lot 
cattle in any of the tests. 
The average daily rates of gain of 
the cattle in the Morrell feed lots for 
1949 were: 
Automatic currier ___ 2.15 lbs. per day 
Grubby, untreated ___ 2.04 lbs. per day 
Grubby, sprayed ______ 2.03 lbs. per day 
Low grub infestation 2.00 lbs. per day 
Grubby, hand dusted 1.99 lbs. per day 
Such areas wen~ set up experiment-
ally in Hughes, Haakon, Meade, 
Lawrence and Harding Counties. A 
total of about 11,500 head of cattle 
were involved in the whole program. 
They were sprayed each year in 
February, March, April and May. 
(Project 163. Leaders: John A. Lof-
gren, Entomology-Zoology · Depart-
ment; Paul H. Kohler, Animal Hus-
After two years, the grub infesta- bandry Department; James J. O'Con-
tion in the center of the Hughes nell, Extension Animal Husband-
County area was reduced about .75 man.) 
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Timely cultivation practices aid in controlling weeds. 
"ifleed e~ . 
By D. E. KRATOCHVIL, L. M. STAHLER and L.A. D ERSCHEID 
SOUTH D AKOTA has one of the most effective weed control programs of 
any state. 
A program to develop practical con-
trol methods for weeds infesting agri-
cultural land was initiated in 1945 at 
the Scotland Bindweed Research 
Farm as a cooperative project by the 
Agronomy department of the Experi-
ment Station, the Bureau of Plant In-
dustry of the USDA and the State 
Weed Board. The Scotland project is 
considered as a regional project by the 
United States Department of Agricul-
ture for the development of methods 
of control that can be applied to areas 
of adjoining states as well as to the 
problem in South D akota. 
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Investigations at the Scotland Farm 
cover two broad phases: ( 1) develop-
ment of cultural control methods 
which include intensive cultivation, 
intensive cropping, and combinations 
of the two methods and (2) the inves-
tigation and development of chemical 
herbicides ( weed killers) and meth-
ods of application for bindweed 
control. 
Cultivation Controls Bindweed 
Intensive cultivation repeated at 
two week intervals may occasionally 
eliminate bindweed in one season, 
but in general, two full seasons of op-
eration are necessary. There has been 
no marked advantage in repeating 
cultivation operations at less than 
• 
:·:.:-
two-week intervals. Wind erosion has 
been a definite hazard and a disad-
vantage in continuous cultivation op-
erations. 
Cultivation Plus Crops Effective 
A combination of intensive cultiva-
tion with crops appears more practi-
cal in bindweed control than the use 
of intensive cultivation alone. Fall 
planted rye or wheat, seeded after a 
season of intensive cultivation, has 
consistently given sat1sfactory control 
of bindweed when repeated for two or 
three years, and has largely eliminated 
the hazard of soil erosion. Early 
planted spring barley with cultiva-
tions similar to fall planted rye and 
wheat has given equally good control, 
but· has the disadvantage of risking 
fall and winter erosion. 
An alternative practice is the use of 
intensive cultivation from the first 
emergence of the bindweed to late 
June and then solid planting to forage 
sorghum, Sudan grass, millet or soy-
beans, or to proso millet, as a seed 
crop. Sorghum or Sudan grass used in 
this practice over a 3-year period has 
given satisfactory control of bind-
weed, and the extensive surface root 
system developed by these crops dur-
ing the short growing period has ma-
terially reduced the hazards of winter 
wind erosion. 
Grasses and Legumes Help 
Control Bindweed 
One of the most encouraging and 
practical investigations undertaken at 
the Scotland Farm is the use of peren-
nial grass and legume forage crops as 
a bindweed control measure. In the 
Scotland area, bromegrass, crested 
wheatgrass, or alfalfa, have been out-
standing in their ability to control 
bindweed . 
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2,4-D Tested Early and Extensively 
At no other station in the United 
States has the use of 2,4-D for the con-
trol of bindweed been so thoroughly 
and intensively investigated. All 
available formulations of 2,4-D and 
its derivatives have been tested at vari-
ous rates and dates of application, 
using various methods and equip-
ment, ranging from aerosol applicat-
ors ahd knapsack sprayers to specially 
designed low-volume field sprayers. 
Other herbicides have been thor-
oughly tested in comparison to this 
new material. Having established the 
efficiency of 2,4-D as a selective herbi-
cide, intensive investigations were un-
dertaken since 1947 to determine the 
most efficient combination of crops 
and cropping systems in which to use 
2,4-D. 
As a result, the use of 2,4-D at rates 
of ½ to ¾ pounds per acre as a spray 
solution in 5 to 10 gallons of water per 
acre on bindweed in growing crops of 
wheat, oats or barley has become a 
standard practice in South Dakota 
and the region as a whole. This prac-
tice with a total cost for chemical and 
application of less than $2.00 per acre 
and without any measurable effect on 
yield or quality of the cereal grains, 
has proved of great value to the entire 
area. 
Many Weeds Tested 
Recognizing the importance of 
other perennial weeds such as leafy 
spurge, Canada thistle, perennial sow-
thistle, quackgrass, Russian knap-
weed and woody perennial species 
( such as buck brush, sage and wil-
low), and the even more extensive 
problems of annual weeds, research 
has been undertaken for the control of 
these pests. Investigations concerned 
with control of these latter species 
have been largely to determine the ef-
ficiency and use of chemical herbi-
cides. · 
It was recognized early that even 
bindweed presented a different prob-
lem in the western drier areas of the 
state and that control methods devel-
oped at Scotland would not apply 
consistently in these areas. For this 
reason, additional plot investigations 
concerned with bindweed-chemical 
control and competition of grass and 
legume crops, in particular-were 
established in areas not covered by the 
Scotland investigations. 
It is worthy of note that brome-
grass, which has been a star performer 
at the Scotland Farm, is not so well 
adapted in the west river area, crested 
wheatgrass and Russian rye grass 
being much more efficient in the con-
trol of bindweed under conditions of 
lower available moisture. The use of 
2,4-D for control of bindweed in the 
areas of lower moisture has resulted 
in less consistent and less efficient 
control than under conditions experi-
enced at the Scotland Farm. This is a 
problem that is receiving more and 
more attention from the research per-
sonnel of the weed project. 
and improved. In 1946 standard rec-
ommenda~ions for application of her-
bicides, such as 2,4-D,called for 80 gal-
lons of spray solution per acre as a 
minimum-in 1948 our recommenda-
tions had been revised to include 5 to 
10 gallons spray solution per acre as a 
standard application. 
·when we consider that the use of 
from one-fourth to one-half pound of 
2,4-D per acre applied in 5 to 10 gal-
lons of water per acre, or 1 to 2 gallons 
of oil per acre, was undertaken on ap- · 
proximately 3 million acres of grow-
ing ~rops in South Dakota this past 
season-which ranks it first among 
the 48 states in acres sprayed with 
2,4-D-the effect that these develop-
ments have had on our agricultural 
. practices is well evident. Throughout 
these investigations and developments 
the possible effect of 2,4-D on yield, 
quality, germination and genetic 
make-up of crop plants has not been 
overlooked. 
Recommendations for Field Use 
Results of weed control investiga-
tions conducted at the South Dakota 
Agricultural Experiment Station and 
recommendations for field use of 
Annual Weeds Controlled by 2,4-D weed control practices derived from 
these data are available in circulars Research investigations in South 
Dakota have played an important and bulletins. These publications are 
part in the development of use of revised each year to conform with lat-
2,4-D as a selective herbicide for the est findings and developments in this 
control of annual weeds in growing rapidly growing and ever cha-nging 
crops of wheat, oats, barley, flax, corn field of agricultural research. These 
and sorghum. As a result of the inves- current publications may be secured, 
tigations in South Dakota and coordi- through the office of your local coun-
nated and cooperative trials underta- ty agricultural agent, or Agricultural 
ken in the adjoining states of Minne- Experiment Station, S. D. State Col-
sota and North Dakota, field spraying lege, Brobkings, South Dakota. (Proj-
and equipment were radically revised ect 32, Agronomy Department.) 
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!Veut FRUIT ·TREES • • • • • 
FOR -SOUTH DAKOTA 
By S. A. McCRORY . 
SUl'-SHI N E is the name given a new apricot by the Horticulture depart-
ment of the South Dakota Experi-
ment Station. It is a seedling selection 
of the hardy Siberian type and will 
tolerate the winter temperature with-
out injury to the wood. Sunshine was 
first released under the number of 
E-509, and results indicate it is worthy 
of a name. 
Sunshine is a vigorous grower. A 
10-year old tree has reached a height 
of 18 feet and has a spread almost as 
great. The early pink blossoms and 
dark green foliage, which colors in the 
fall, add to its beauty and its orna-
mental value as a back lawn tree. To 
date, it has been very free of disease. 
The fruit, which ripens in mid-
August, is the largest of the Siberian 
type observed, averaging one and one-
half inches, in size about comparable 
to the Waneta plum. Its fruit is light 
yellow with a red blush frequently 
showing on the exposed side. The 
flesh is soft and does not stand much 
handling. 
Apricots are not as dependable as 
some other kinds of fruit. Frost injury 
to blossoms and loss of fruit buds in 
the winter is common. While Sun-
shine is subject to this type of injury, 
it is the most promising apricot this 
fa r. 
Honey Dew Plum 
Sapa and Opata have been two of 
the best sandcherry-plum hybrids for 
the Plains area. Honey Dew is now 
added to this list. It is the result of 
Gold Plum crossed with the sandcher-
ry, and has been tested for many years 
under the number E-155. It matures a 
week earlier than Opara and will 
lengthen the season of chis fruit. 
The plant is of low-spreading 
growth habit and has shown great 
winter hardiness and ability to stand 
drouth. It is a very heavy producer 
and will start to bear the second or 
third year. A mature plant will pro-
duce as much as one bushel of fruit. 
When planted in an orchard, a 10-foot 
spacing should be used. 
Both Sunshine and Honey Dew are 
now being produced by nurseries in 
the state. The Horticulture depart-
ment does not have these plants for 
sale. 
Our congratulations go to three organizations for the 
very worthwhile annual meetings held in the state during 
the fore part of the winter season. We have in. mind the 
South D akota Crop Improvement Association meeting 
held at Rapid City, the North Central States' Weed Con-
trol Conference held at Sioux Falls, and the Annual Con-
ference of the__Extension Service held at South D akota State College. At all 
three meetings, serious, thoughtful, and constructive consideration was g iven 
to the problems confronting the fa rmers and homemakers of South D akota. 
Before the winter season draws to a close, another F arm and H ome vVeek 
will be held at South D akota State College. Why not check the dates fo r thi · 
event and plan to spend a portion of the week at State College ? The dates are 
March 7 to 10. 
In thi s iss ue of the Farm and H ome Research quarterly the reader will fin 
progress reports of Experiment Station research bearing upon some of the 
more immediate problems of concern to both producers and consumers alike 
Folks are interested in the Missouri River Basin D evelopment program, the 
soils bes suited for irrigation, and the social problems that arise through the 
initiation of :111 irrigation project. "\i\Tith the continued development of REA, 
throughout the state, will deep freeze units have a place in the home for the 
preservation of foods? "\i\That can be expected of this nev,1 grain (Norghum 
sorghum developed by the state as a feed for li"'.estock? "\,\1hat is the latest infor 
mation on the ne,":er insecticides, herbicides and fungicides in controlling cror 
;:ind livestock pests and parasites? Every article presents the latest findings. 
"\A/ ishing for you a year of happiness and satisfying :1chievement. I :11T' 
Cordialh . 
/ 
Director. 
